Blood flows of the toe were studied before and after nerve block in normotensive and hypertensive patients, and an estimate of peripheral resistance was made. It was found that in all hypertensive patients there was an increased "peripheral resistance" at rest in the skin of the toe. Following abolition of sympathetic tone, the "resistance" in some individuals fell to a normal level, in others the "resistance" dropped less. The possible significance of these facts is discussed in the light of the etiologic factors responsible for the vasomotor tone.
THIE ROLE of the sympathetic nervous system in producing the increased peripheral resistance of hypertension remains unsettled. The problem has been investigated by a number of workers using a variety of technics and approaches, but results have been conflicting.1-13 Recent work has tended to minimize a neural factor and to ascribe the increased resistance to some type of change in the arterial wall itself.14' 15 It occurred to us that the technic of toe p)lethysmography might lend itself well to the further study of this problem. The tissue studied is mainly of one type, i.e., skin, and the vascular bed is restricted to small vessels. in this way, the varying reactivity of different-sized vessels or vasculature in various tissues is not a complicating factor. Abolition of sympathetic tone in the toe is easily accomplished by posterior tibial nerve block, a method which leaves little doubt that the vasoconstrictor impulses have been interrupted and interrupted only locally. Also the entire procedure is a simple one and can be done without much discomfort or anxiety on the part of the patient.
MATERIALS AND METHODS
Blood flows of the toe were measured according to the method of Simeone et al. 16 In both groups an attempt was made to study patients who clinically exhibited no heart failure or peripheral vascular disease. In a further effort to exclude peripheral vascular disease, no patient whose blood flow following posterior tibial block did not reach a maximum of 6 ml./100 ml. of tissue/ina. (minimal normal in our laboratory) was included in either group.
Twenty-five of the patients with elevated blood pressures were diagnosed as "benign essential hypertension." Diagnoses in the others were chronic nephritis in 11 (2 of these with unilateral kidney disease), post-toxemia of pregnancy in 3, malignant hypertension in 2, and pheochromocytoma and thyrotoxicosis, 1 each. The normal persons were, in general, patients without significant disease.
All patients were lightly clad, supine, and lying comfortably on a stretcher in a constant-temperature room (21 C. + 2 C.). The occlusion cuff was placed at the ankle and no correction was made for this factor in calculating blood flows that were expressed as ml./100 ml. of tissue/min. In each instance the occlusion pressure (usually 40 to 60 mm. Hg) which resulted in the maximum inflow slope was utilized. Brachial artery blood pressures were obtained by auscultation at frequent intervals during the period of observation. The mean blood pressure was calculated as the average of systolic and diastolic readings. The level at which the pressure "stabilized" was used in the calculations for "peripheral resistances."
During the nerve block 4 normotensive patients underwent blood pressure changes that placed their mean pressures at hypertensive levels. However, since these rises were mainly in the systolic pressure, and since the ward determinations had been consistently normal, they were classified in 1 Left. Changes that occurred in the 3 groups of patients before and after posterior tibial nerve block. Center point represents mean values for both "peripheral resistance'" and blood flows. Length and thickness of lines extending from the center represent the standard error of the mean of the "'peripheral resistance'" and blood flows respectively. AMean blood pressures before and after block are plotted separately on right side of graph.
FIG. 2 Right. Scattergraph of all "'peripheral resistances'' after block plotted against mean blood pressure, also after block. Group 1 patients are those with "peripheral resistances'' of less than 14.6 and group those with higher values. the norinotensive group. In addition, when 2 known hypertensive subjects were studied, their mean blood pressures were in the normotensive range.
Because of their history and previous pressure readings, they were included in the group with high blood pressure.
After fairly constant blood flows had been obtained, a posterior tibial nerve block was performed with 5 ml. of 2 per cent procaine with added hyaluronidase. Completeness of block was tested by loss of sensation over the cutaneous distribution of the nerve. If sensorv loss was incomplete, more procaine was injected until the desired result was obtained. An estimation of peripheral resistance was made by dividing the mean blood pressure by the average blood flow before the block and the average of the highest set of readings after the block.5' 17, It is interesting that all the patients with grade-IV eyeground changes fell into group 2, and there were no patients in this group in whom eyegrounds were normal.
Several of the hypertensive subjects in both groups were studied on more than one occasion in an effort to determine the reproducibility of the method and also to assess more definitely the role of the level of blood pressure in our calculations. Further accuracy could have been obtained in control blood flows if the occluding cuff had been placed closer to the toe cup than the ankle. However, the large flows after block might not have been correctly measured by this method.20 Since we were primarily interested in blood flows after block and only incidentally in the controls, we chose to keep the cuff at the ankle.
Each of the aforementioned, though recognized, are constant errors which do not interfere with a comparison between the various groups. One possible exception is the measurement of small vein pressures. There is some evidence, accumulated in our laboratory, that the small-vein pressure in the toe rises following posterior tibial nerve block.21 Since this is presumably due to the opening of arteriovenous shunts and a direct passage of high pressure arterial blood into the veins. the vein pressure might rise in proportion to the level of the existing arterial pressure. This, then, would not be a constant, but would vary from patient to patient according to the sys- Since there was considerable variation in mean blood pressure among the patients, a seattergraph was made of all resistances after block plotted against mean blood pressure ( fig. 2) . It is obvious from this graph that the group variation in " resistance " is not merely a reflection of differences in blood pressure.
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Our figures are in agreement with those of many other workers with respect to resting blood flows.1 ' 12, 22 There can be little question that in hypertension, blood flow of the skin is within normal limits. The skin, and the toe in particular, therefore, participate in the increased vascular resistance in the patients with elevated blood pressure.
On the other hand, our data do differ from work showing that peripheral resistance in hypertensive patients cannot be reduced to normal levels.4' 5, 9 The patients included in group 1, after abolition of local sympathetic tone, all had calculated "resistances" that fell within the same range as that of the normotensive subjects. These The high "resistances" in group 2 may have been due to either of the following possibilities: (1) structural vascular changes which may or may not be reversible, and (2) pressor activity other than neurogenic. We are unable to say which of these possibilities is the more likely.
SUMMARY
The vessels of the toe participate in the increased peripheral resistance found in hypertension.
Following sympathetic block, hypertensive subjects can be divided into 2 groups: (1) those in whom resistance falls into normal levels and (2) those in whom it does not.
Patients in group 2 in this series were those in whom the hypertensive process was obviously more severe as evidenced by eyeground and renal changes and prognosis for life.
It is suggested that changes in the wall of the blood vessel may well have been present in group 2, but were probably absent in group 1, where neurogenic vasospasm seemed to play a dominant role.
